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INTRODUCTION 
Purpose of the Paper 
Today, as never before, we are making discoveries and creating new 
products faster than we can become acquainted with those products made 
obsolete. There are very few new products in which paper does not play 
an important role. 
Paper is a vital part of everyday life that most businessmen take for 
granted. There is very little about this all-important material known by 
the daily consumer of reams and reams of it. 
The interesting details about papermaking, paper quality, and the 
uses of paper in a variety of office situations is the purpose of this 
report. The history of paper and its development, the papermaking pro-
cess, the many qualities of paper, the problems of purchasing for office 
use, and technical terms connected with the paper industry will be pre-
sented. 
While the office administrator does not need to become an authority 
on all aspects of the subject of paper, he should be able to intelligently 
choose the right type of paper for each specific job. 
i 
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CHAPTER I 
HISTORY OF P APERMAKING 
Bef0re the discovery of paper, all records were handed down by word 
of mouth. Thus, oral transmission was the first method of passing along 
information from one individual to another. As word was passed from per-
son to person, content was often either altered or omitted. A giant stride 
forward was taken when man discovered that he could carve pictures on stone. 
The type of rock on which the pictures were carved determined the 
longevity of the records. Softer rock material would wear away with the 
elements, whereas pictures carved on hard rock remain to the present day. 
"In general, writing developed in three stages: 
(1) pictographic writing; (2) ideographic or 
hieroglyphic writing; (3) phonetic writing with 
syllable signs and then with alphabetic characters. 111 
There has been no exact date set as to when writing first came into 
existence. The history of Babylonian writing runs back to the fifth millen-
nium B.C. One of the oldest Egyptian inscriptions that has been found was 
written in alphabetic characters before 4,000 B.C. Some African tribes, which 
were in contact with the Egyptian civilization for over 3,000 years before the 
birth of Christ, have failed to develop any system of writing, even to the 
present time. 
Stone, clay, metal, wood, wax tablets, ivory, leaves, bark, papyrus, and 
parchment are but a few examples of materials that have been used for written 
records. The art of papermaking had to be mastered before paper could become 
a member of this list. 
1Edwin Sutermeister, ~Story of Papermaking (Boston: s. D. Warren 
Publishing Company, 1954), pp. 3-4. 
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Papermaking came about 105 A.D. when Ti 1ai Lun, who was in the service 
of the Chinese Emperor, Ho Ti, suggested the use of silk and ink in place of 
the bamboo tablets and stylus which were then in use. Ti 1ai Lun eventually 
succeeded in making paper from mulberry bark, tow, and old linen. For his 
work in papermaking, he was created a Marquis in 114 A.D. by the Imperial 
Mother of China. 
The Mayas and Aztec Indians of Mexico produced a material from the in-
ner bark of the fig tree. The bark was treated with water and lime, beaten 
on stones, then "felted" on a board, and left to dry. The main purpose of 
this material was used as a tribute to Montezuma II about 1520. In the 18th 
Century, tribute paper was used by the Aztecs for recording religious, mag-
ical, and historical affairs and for dispersing news. 
Between 704 and 751, the Arabs learned the art of papermaking from the 
Chinese. The Arabs took their new found art back to their own towns and 
improved on the early Chinese method. 
"It is believed that the Arabs used linen in their 
early development, and later employed rag and any 
other fibers which were available, including cotton. 112 
The Moor's are credited with having introduced papermaking in Europe. 
During the middle of the 12th Century, there were paper mills in Spain at 
Xativa, Valencia, and Toledo. After the downfall of the Moor's at the hands 
of the Christians, paper regressed to an inferior quality. The first mill in 
Italy was in 1276 and it was located in the town of Fabriano. The first known 
watermarked paper is said "to have come from a mill in Bologna about 1282, or 
from the Fabriano mill in 1293 or 1294."3 
2Ibid., p. 10. 
3Ibid. 
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In 1320 the first German mill was opened in the city of Cologne. Other 
early German factories to follow were at Nurnberg, Ratisbon, and Sugsburg. 
The English were slow to follow suit and it was not until the 16th Century 
that John Tate introduced papermaking to the British Isles. The quality of 
the early British paper was quite inferior to that of the French and Dutch. 
William Rittenhouse and William Bradford are responsible for the first 
paper mill in the United States. In 1690, these two gentlemen constructed a 
mill on Wissahackon Creek near where the city of Philadelphia is now located. 
Their mill was destroyed by flood in 1701, was rebuilt and used until 1730. 
During the early days of the colonies, there was always a scarcity of paper, 
and those who were proficient in papermaking were relieved from military 
service during the Revolutionary War. 
The methods of making paper steadily improved. During the middle of the 
19th Century, linen and cotton rags began to lose popularity as the two main 
sources of raw material. From 1800 to 1900 there were more changes made in 
the paper industry than had been made in all time since the Chinese discovered 
papermaking. During this 100 year period, the papermaking machine was de-
veloped, and the practice of using wood and other fibrous materials, instead 
of the rags which had previously been used, was established. 
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CH.APTER II 
MECHANICS OF PAPERMAKING 
The pulp and paper industry is very dependent on the vegetable king-
dom for its raw materials. Pulp for paper and chemical uses is defined in 
The Dictionary of Paper as "the crude fiber material of one kind or another 
produced mechanically or chemically from fibrous cellulosic raw material 
and from which, after suitable treatment, are made paper, paperboard, rayon, 
plastics, and other products. 114 
The materials used in the construction of paper are classified ac-
cording to origin as follows: wood, cotton and linen rags, cotton linters, 
bagasse, bamboo, manila rope, esparto, cereal straws, flax straw, bast fibers 
(mulberry bark and mitsumala), and waste paper (paper stock). Combined with 
the preceding materials is the most important element: water. On the fol-
lowing page is a table illustrating the vast amounts of water required in 
the manufacturing process of papermaking. 
Processes Used in Producing Wood Pulp 
Soda pulp was the first chemical pulp. This pulp is made by cooking 
chips of deciduous woods in a solution of caustic soda under pressure. The 
cellulose is washed to free it from soluble impurities formed during the re-
action. The soda pulp process is used for reduction of short fiber woods 
such as poplar, birch, maple, and gum. The results are used for books, maga-
zines, and envelope papers. 
4John E. Calkin, Modern Pulp and Papermaking, Third Edition (New York: 
Reinhold Publishing Corp., 1957), p. 9. 
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AVERAGE WATER REQUIREMENTS BY PULP AND PAPER MILLS 
(Industrial Water for Pulp, Paper and Paperboard Manufacture, 
TAPPI Monograph No. 1. 1942) 
GALLONS OF WATER PER TON 
Ground wood, for news 9,600 
Sulfite Pulp 
Bleached 75,000 
Unbleached 51,000 
Total Bleached 92,000 
PAPER 
Bonds 42,500 
Book 27,750 
Kraft wrapping, bag, corrugated boxboard 36,100 
Rag 84,000 
Tissue 29,000 
News 22,000 
Paperboard 
Text liner, box, folding 15,000 
Bristols, indexes 25,600 
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Mechanical Pulp 
Mechanical pulp is often referred to as "ground wood." This type of 
pulp is produced by grinding logs or blocks of wood against a revolving 
abrasive stone in water. The stone is so constructed that it grinds the 
wood fibers off in small bundles. Mechanical pulp is inferior to most 
other methods because it consists of short, weak fibers. Newsprint, maga-
zine papers, wallpapers, bag and wrapping papers are samples of paper made 
of mechanical pulp. 
Sulfate (Kraft) Pulp 
A liquor of equal parts of caustic soda and sodium sulfide is cooked with 
the wood chips to make sulfate pulp. The process may be used with almost all 
woods and the results are pulp that is very strong. Sulfate pulp processing 
was developed in Sweden around 1879. The word "kraft11 , meaning strength in 
Swedish, describes the major characteristic of papers made from this process. 
Kraft pulp is used mainly in the construction of wrapping and bag papers. 
Sulfite Pulp 
Cooking under pressure at an elevated temperature in a solution of cal-
cium, magnesium, or ammonia bisulfite containing a large excess of sulfur 
dioxide is the process used in making sulfite pulp. Sulfite pulp is used 
with low resin content coniferous woods, such as spruce. This process is 
considerably more expensive than is mechanical pulp. It does, however, have 
greater strength, length, and higher pliability which makes for a stronger 
paper. 
These are the more important pulp processes. Other processes include 
semi-chemical pulp (which is becoming more popular), chemical conversion pulps 
(rayon and Alpha pulps), and many more that aren't important to an understanding 
of office papers. 
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Methods of Rag Papermaking 
Since most papers used in the office carry some degree of "rag" content, 
the writer will now describe in general terms the rag papermaking method. 
"Rag paper should contain the following qualities: 
(a) maximum strength; (b) maximum durability; (c) maximum 
permanence; (d) fine formation, color, texture, and feel; 
(e) excellent writing and erasure qualities. 11 5 
The term rag paper does not imply that the paper is made from 100% rag 
content. The rag content may vary down to 25% with the remaining constituent 
being wood fibers. 
When rags are received at the paper mill, they are sorted and placed on 
conveyors that carry them through cutters to reduce them to the desired size. 
After cutting, magnetic rolls remove nails, paper chips, bottle caps, and 
other metallic objects. 
The rags are now cooked to remove natural waxes in the fibers, fillers, 
oil, and starches that were added at the textile factories. The cooking liquid 
consists of a weak alkaline solution made of lime or a mixture of lime and soda 
ash, or caustic soda. The ratio is approximately three pounds of cooking solu-
tion to one pound of rag content. The rags are cooked from three to ten hours 
depending on the grade desired. 
After cooking, the rags are beat and rinsed of the cooking solution. When 
the solution has been removed sufficiently, the product is rolled to break it 
up into fibers. The rag fibers are now ready to go through the "Fourdrinier," 
a machine used for making the paper. The carefully screened pulp is allowed to 
flow onto a horizontal wire screen made in the form of an endless belt. Suction 
boxes are situated under the wire at certain points to help drainage. The 
5Ibid., p. 19. 
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substance passes through more rollers in order to remove the water content. 
The next step consists of a long series of steam-heated iron cylinders which 
drive out any remaining water. The final segment is passing the paper through 
polished rolls to give it a finish and to wind it on the reels. 
This has been a brief description of the Fourdrinier machine as it is 
used in the processes concerning rag content paper. This same machine is 
used for processing papers made from wood and virgin fibers. These virgin 
fibers may be included with the rags or left to be processed individually. 
This description is intended to give the reader only a passing understanding 
of a very complex mechanism used in papermaking. 
- 10 -
CH.APTER III 
PROPERTIES OF PAPER 
The different properties of paper include the physical, optical, chemi-
cal, and electrical properties. The foremost property, to the user in an 
office, would be the physical. 
Physical Properties 
Basis Weight 
The basis weight is the most common specification made on paper. To 
the purchaser, special emphasis is placed on the weight of the paper. When 
buying paper by the roll or ream, one must keep in mind that when paper is 
heavier than specified, it will give fewer sheets than will standard weight 
paper. If it is lighter than so desired, it will give more sheets, but they 
will be lacking in thickness, strength, and opacity. 
The basis weight is a term that the paper industry uses to refer to the 
weight in pounds of a ream cut to a given size, which is usually the basis 
ream size. 
The common unit for expressing the weight is the number of pounds per 
manufacturer's ream. A ream consists of 480 to 500 sheets. In the case of 
the United States Government Printing Office, a ream has been specified as 
1,000 sheets. 
A particular grade of paper is not always cut and sold in the basis ream 
size. "The Writing Paper Manufacturers' Association has adopted seven standard 
sizes for uncoated book paper: 22~ x 35; 24 x 36; 25 x 38 (basic size); 28 x 42; 
28 x 44; 30~ x 41; 32 x 44; 33 x 44; 35 x 45; 36 x 48; and 38 x 50. 116 
6James P. Casey, Pulp and Paper, Volume Two, (New York: Interscience 
Publishers, Inc., 1952), p. 805. 
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In the production of "writing" paper, the sheets are cut to measure 
17 x 22 inches. The ream purchased for an office will be the standard 8~ x 
11 inches or ~ the size of the original ream. 
Thickness 
The thickness of paper is reported in thousandths or ten-thousandths of 
an inch. For example, if a paper is .004 inches in thickness, it is referred 
to as 40 point paper. 
Thickness is important in the case of filing cards. A filing card that 
is too thick takes up too much space in the cabinet. In the case of tabulating 
machines, the paper must be accurately controlled for proper thickness. 
Density 
The density of paper is related to the rigidity, hardness, porosity, and 
strength of the paper. 
"Density of paper is determined as follows: 
density = weight in grams per square meter x 0.0001001 
thickness in centimeters."7 
Density is controlled by the type of fiber used, amount of beating of 
the pulp, degree of water removal, amount of wet pressing, and the amount of 
calendering. 
Stiffness 
Heavy beating of the pulp and the addition of starch or sodium silicate 
to the finish of paper help to determine its stiffness. Stiffness of paper is 
very important in the case of index bristols and typing papers. Any paper 
that is going to be handled considerably should contain some degree of stiffness. 
7Ibid., p. 811. 
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Smoothness 
The surface contour or mechanical perfection make up the smoothness of 
paper. This property is very important because a smooth writing paper makes 
it easier for the pen to move over the surface. 
Formation 
The uniformity with which the fibers are distributed in the paper de-
termine its formation. It not only affects the appearance of the paper, but 
it also influences the physical and optical properties of paper. A good forma-
tion is necessary in any kind of writing or printing papers. 
Unsatisfactory Appearance and Dirt 
This is the greatest cause for rejection of paper. In a good writing 
paper, dirt must be at a minimum. Dirt is any foreign matter which is embedded 
in the sheet of paper that is produced. 
Optical Properties 
Some important factors in the optical properties of paper are the degree 
of whiteness of the pulp, the presence of white pigments, the presence of 
dyestuffs or colored pigments, the method of stock preparation, and sheet 
formation, and the presence of minor ingredients. 
The above-mentioned properties are included to give understanding needed 
by the office administrator in choosing paper stock for various office uses. 
This is a large field that could in itself complete a paper of this size and 
the facts so included would be of little help in purchasing paper for an office. 
Chemical Properties 
The chemical properties of paper include the areas of type of wood used, 
method and extent of pulping and bleaching, and type and amount of non-fibrous 
constituents added. 
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In the case of papers used for records, the permanence of the paper is 
very important. When a paper lacks permanence, the result is a discoloration, 
a loss of strength, or a change in the chemical properties. 
Rejectable Defects 
In the manufacturing of paper and in its physical properties, there are 
bound to turn up certain defects that are a cause for rejection. 
John B. Calkin in his book entitled Modern Pulp and Papermaking8 lists 
poor erasure quality; curl; poor formation; cloudy, indistinct, or improperly 
placed watermarks; surface fuzz; dirt and spots; wrinkles; and two-sided paper 
as conunon defects that one should keep in mind when purchasing paper for of-
fice use. 
8John B. Calkin, Modern Pulp and Papermaking, Third Edition (New York: 
Reinhold Publishing Corp., 1957), p. 433. 
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CHAPTER IV 
APPLICATION TO OFFICE PURCHASING 
The office manager stands to save his firm a considerable amount of 
money if he purchases the right paper for the different office functions. 
A rule to use is to buy as economical a paper as possible to do the job you 
want done. 
The primary types of paper, rag and sulfite, both have their application 
to the office. In many jobs, a rag-sulfite combination will be adequate. 
Writing papers are those that are used for typing, writing, printing, 
and folding. These papers may be rag, sulfite or a combination. They are 
either "bonds", uthin papers", or "ledger papers". 
A ledger paper has the quality of extra strength and it should reflect 
light. For long-lasting records, a 75% new cotton fiber combination would be 
adequate. The ledger paper would have its greatest usage in the accounting 
department. 
The most used paper is "bond paper". This is a hard, long-fibered paper 
with considerable strength. Bond paper should contain a great degree of white-
ness. It may vary in rag content from 25% to 100%, with the higher the rag 
content the better the paper. Bond paper is used for letterheads, invoices, 
statements, envelopes, and many other office forms. The 100% rag content 
bonded paper is usually reserved for executive letterheads. Due to the high 
cost of such a letterhead, it carries prestige if it is constructed of an all 
rag content. 
A relatively new member in the "bond" family is the "ezerase". This paper 
is used for offset and letter press considerably. Due to its make-up, one may 
quickly correct typing errors. A pencil eraser will quickly remove the error 
and the typist merely has to retype the stroke and proceed. This paper has 
- 15 -
become very popular among office employees. 
The most-used member of the bond family is the 50% rag content paper. 
It is very modest in cost. This paper is adequate for many legal papers, 
letterheads, and direct advertising. 
Mimeograph bond paper is used in stencil duplicating. It has great 
strength and uniform size. A special construction gives this paper the 
quality of quick ink penetration while still having a surface that is ade-
quate for writing with a pen. Along with the mimeograph bond is the dupli-
cator bond which is a special bond designed for use on the spirit-process 
duplicator. It has a smooth, hard surface that is impenetrable by the alco-
hol used in that duplicating process. 
In the filing division of an office, one would find considerable "cover-
stock0. This is used as portfolios, price lists, proposal folders, sales 
manuals, or brief folders. Long wear, soil resistance, and flexible strength -
all are qualities of this particular paper. 
The annual reports and special booklets of the company are probably printed 
on a paper which is made of smooth fold enamel and a smooth fold coated cover. 
This provides for high quality printing and an attractive finished product. 
Onionskin paper is very thin and light-weight, as well as having a good 
writing and erasing surface. These light-weight papers are ideal for mailing 
and as "copies" to be kept for the files. 
Last, is the carbon paper with its two different sides. Today with the 
modern typewriters and carbon paper, the typist is capable of making as many 
as sixteen clear, usable copies at one time. Carbon paper is used in every 
division of the office. 
In the selection of the preceding types of paper, color plays a large role. 
The different colors of paper may be used to indicate certain sections or divisions 
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of the office. It also may make the message more attractive than would an 
ordinary white paper. 
"Peter R. Weill lists five essential considerations in buying paper: 
1. Type 
2. Size 
3. Weight and quantity 
4. Finish 
5. Special instructions118 
Before departing from the discussion of the factors to be considered in 
purchasing paper for office use, the writer would like to list a few uses of 
the product in a general office: 
Appliance and machinery covers 
Blotting papers 
Bond papers 
Carbon papers 
Carbon paper sets 
Drinking cups 
Duplicator papers 
Envelopes 
Filing supplies: folders, filing guides, transfer files, 
index cards. 
Gummed sealing tape 
Kraft wrapping paper 
Labels and tags 
Manifold and onionskin papers 
Mimeograph papers 
8Peter R. Weill, ''What to Know Before Buying Paper," Administrative 
Management, (February, 1964), p. 40. 
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Printed forms 
Shipping labels 
Small roll papers: adding machine rolls, bookkeeping 
machine rolls, etc. 
Scratch pads 
As we can observe, the list of the different papers used in the office 
is endless. The purchase of this product should be carefully planned. 
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CHAPTER V 
TERMINOLOGY 
Definitions of paper terminology that the buyer of paper stock should 
be familiar with should be of considerable aid to the office manager in 
selecting his supplies. Such a listing should be a handy and useful re-
ference in the future. 
Alkali-Proof Paper 
A paper, either white or colored, which does not discolor when in 
contact with alkaline materials, such as soap. Careful selection 
of fibers and coloring matters is necessary, but no particular 
strength requirements need be met. Many book papers are suf-
ficiently alkali-proof and glassine and waxed papers are also 
satisfactory. 
Basic Size 
The trade custom for size of sheet and number of sheets in a ream, 
it is used for calculating the basic weight. A few of the speci-
fications are as follows: 
25 x 30 inches, 500 sheets for Bible, books, gummed and 
offset papers. 
24 x 36 inches, 500 sheets for glassine, news, hanging, 
posters, tissue, waxing, and wrapping papers. 
20 x 26 inches, 500 sheets for cover and box cover papers. 
17 x 22 inches, 500 sheets for bond, ledger, manifold, mimeo-
graph, railroad manila, and writing papers. 
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Blanks 
A name applied to thick cardboards, coated or uncoated, and 
made in standard thicknesses with either white or colored 
liners. They should have maximum smoothness of surface and 
stiffness. Their use is for calendar backs, signs, and win-
dow displays. 
Originally this term was applied to papers of high strength, 
permanence and durability such as those used for government 
bonds and legal papers. It now includes a wider variety of 
papers for business letterheads, forms, etc. Bond papers are 
essentially writing papers, so they must take ink well and 
have good erasing properties, but as most of their uses in-
volve some printing, this property is also of importance. 
The fibers used for the best grades of bond paper are from 
rags, but many grades are made from high-grade bleached 
chemical wood pulps. 
Bristols 
A name given to a cardboard of 6 points or more. A "point" 
stands for each .001 inch of thickness, therefore, bristols 
would be at least .006 inches thick. Bristols were first made 
as pasted board in Bristol, England. Pasted boards are com-
binations of two or more sheets of paper which are pasted to-
gether to produce a structure possessing increased strength 
and improved appearance. 
Carbon Tissue 
A tissue of 4 to 10 pounds weight, used for coating with carbon 
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black or other coloring matter in a vehicle which is usually 
wax or oily material. The final paper is carbon paper and 
is used for making duplicate copies by pen, pencil or type-
writer. 
Chart Paper 
A paper with the characteristics of bond or ledger papers. It 
must have good printing and erasing properties and low expansion 
and contraction with changing humidities. Used for making charts 
and graphs. 
~ Papers 
Papers of the grades used for writing and for book printing. 
Included are bond, ledger, cover, and book papers. 
Folder Stock 
Board or Bristol of high tearing strength and stiffness, and good 
folding properties; used for folders in filing cabinets. 
Ledger Paper 
A strong paper, usually made for accounting and records. It is 
similar to bond paper in its erasure and pen writing characteristics. 
Onionskin 
A light-weight, bond-type thin and semi-transparent paper used 
for duplicate copies of typed matter to save filing space. 
Rag-Content Papers 
These contain a minimum of 25% rag fiber. They are usually 
made with 25%, 50%, 75%, or 100% rag fiber. 
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A quantity of paper: 500 sheets, for most papers; some tissues, 
480 sheets. 
Watermark 
A translucent marking made in paper while it is still wet for 
purposes of identification of the paper. 
The surf ace of a sheet of paper which was next to the wire when 
formed. The wire is the side of the machine over which the raw 
material passes as it becomes paper. This is opposite the "felt" 
side. 
The preceding list of terminology was compiled from Paper, Ill!. Fifth 
Wonder by J. H. Ainsworth9, and from The Story of Papermaking by Edwin 
Sutermeister.10 
9John H. Ainsworth, Paper, The Fifth Wonder, Second Edition (Kaukauma, 
Wisconsin: Thomas Printing and Publishing Co., Ltd., 1959), Chapter 18. 
lOEdwin Sutermeister, Ill!. Story .Q!. Papermaking (Boston: s. D. Warren 
Publishing Company, 1954), Chapter 13. 
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CONCLUSION 
Paper is a big item in today's office. It is not a product which 
can be purchased at random. The economically minded office administrator 
must keep in mind the particular job that each type of paper is to do and 
apply that type with confidence that he has invested his company's re-
sources and earnings wisely, efficiently, and well. 
Awareness as to weight and the composition of different papers is 
of utmost importance. The office administrator who is not updated in paper 
purchasing can quickly go astray from an ignorance of these factors. 
It has been the writer's intention to focus attention on paper as a 
tool of the office: its background, manufacturing processes, and uses in the 
various office functions. Through such a study, proper selection of papers 
for the different tasks of paper in the office should result. 
For a reference catalog to paper buying, the Bermingham and Prosser 
Company, 601 South Edwin Avenue, St. Louis 66, Missouri, is recommended. Any 
office administrator should have a reference of this nature on file for quick 
inspection. 
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